. However, conservation of 1 0 1 putative secreted effector protein (PSEP)-encoding genes among related pathogens has been 1 0 2
reported (Hemetsberger et al., 2015; Sharma et al., 2015) . These effectors have been termed 1 0 3 "core" effectors (Sharma et al. 2014 ). The well-studied Pep1 effector, required for successful 1 0 4 host colonisation (Doehlemann et al., 2009) , is an archetypal core effector, functionally 1 0 5 conserved among monocot and dicot infecting smut pathogens (Hemetsberger et al., 2015) .
0 6
Our finding that also Cmu1, Tin2, and Hum3 remained conserved with secretion signal 1 0 7 peptides in the genomes of smuts fungi only known from the yeast stage suggests that they 1 0 8 either feature an unknown pathogenic stage, or that effectors also have a positive effect when 1 0 9
settling on plant surfaces. Also in P. antarctica isolated from sediments in Antarctica, these 1 1 0 effectors remained conserved, with secretion signal peptides intact. If these effectors were not 1 1 1 needed anymore, it can be expected that they would either get lost quickly, as in U. In order to show functional conservation between the Pep1 orthologs, those from P. All assays were performed in biological triplicates (≥30 plants each). The quantification of 1 6 5 disease symptoms was performed at 12 dpi as described previously (Kämper et al., 2006) . domains, but not matching the strict orthology criteria over the entire length. Tables   3  1  2 3 1 3 
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